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Figure 1 System hardware block diagram
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Figure 2 Time domain waveform
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Figure 3 Frequency domain waveform
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2.4 Figure 7 Classification structure of SVM
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Design of Acoustic Magnetic Label Detection System Based on SVM and
FPGA Implementation

ZHAO Xuyang ZHANG Yanbin WANG Zhongyong CHEN Mingliang

( School of Information Engineering Zhengzhou University Zhengzhou 450001 ~China)

Abstract: In strong electromagnetic interference environment traditional acoustic magnetic EAS system has
some shortcomes such as short detection distance high rate of false alarm and miss alarm. In order to solve
these problems an acoustic magnetic EAS system based on support vector machine ( SVM) is proposed. The
algorithm is implemented on FPGA chip. The fast Fourier transform ( FFT) method is used to extract the fre—
quency characteristics of tag and noise signals which are used as the training samples of SVM algorithm. SVM
algorithm classifies data frames into labeled and unlabeled ones and the training part is implemented in
MATLAB. The classification calculation part is implemented in FPGA  which adopts three-devel parallel com—
puting structure and the algorithm time is less than 0.5 ms. The test results showed that: Under the interfer—
ence environment the longest detection distance of hard tag can reach 1.45 m and the recognition rate can
reach 99. 4%. The longest detection distance of soft tag can reach 0. 75 m and the recognition rate can reach
98.9%. Compared with the traditional acoustic magnetic EAS system this system can significantly increase the
detection distance improve the recognition rate and provide a solution for the stable operation of EAS system
in complex environment.
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